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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-3, 5, 8, 16-18, 20, 22, and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kubo (US 6257688 Bl) in view of Fukano (US 6547359 B2). 
Kubo teaches the following: 

Regarding claims 1 and 16, a droplet discharging apparatus (col 3, line 9) comprising: 

means for discharging a discharge liquid in the form of droplets through an aperture 
(col 3, lines 14-15) by mechanically deforming a piezoelectric element (col 4, lines 44-45) by a 
normal drive signal; 

a drive integrated circuit (head driver 83, Fig. 2); 

wherein the droplets are discharged from the aperture by a cooling drive signal, based 
on an ambient temperature of the printing apparatus (col 3, lines 8-11), which is different from 
the normal drive signal (col 3, lines 19-23). 

^regarding claims 2 and 17, the droplets are discharged for a plurality of times by the 
cooling drive signal so as to cool the discharge liquid (col 7, lines 21-30 shows that Kubo's 
invention prevents the occurrence of ink spray which results from the continuous application of pulses to 
the electrodes; therefore, Kubo's invention must undergo the continuous application of pulses to the 
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electrode, resulting in droplet discharge for a plurality of times under the cooling signal) to a specified 
temperature (Figure 4) 

""regarding claims 3 and 18, the cooling drive signal is set to a low frequency level that 
does not cause the piezoelectric element to heat the discharge liquid (col 6, lines 36-40) 

Regarding claims 5 and 20, if the temperature of the discharge liquid detected by a 
temperature detecting means exceeds a predetermined threshold temperature, then the droplets 
are discharged from the apertures by the cooling drive signal (col 7, lines 15-16) 

"regarding claims 8 and 23, the discharge liquid is a printing ink (col 3, line 9) 

"regarding claim 22, the cooling discharge and the normal discharge are mutually 
exclusive and cannot operate concurrently 
Kubo does not expressly teach the following: 

"regarding claims 1 and 16, the drive integrated circuit is disposed adjacent to and in 
thermal contact with the piezoelectric element; and 

a temperature sensor associated with the drive integrated circuit for sensing a 
temperature of the drive integrated circuit; 

wherein the sensed temperature of the drive integrated circuit approximates a 
temperature of the piezoelectric element; 

wherein the approximated temperature of the piezoelectric element approximates 
a temperature of the discharge liquid; and 

droplets are discharged based on the approximated temperature of the discharge liquid 
Fukano teaches the following: 
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Regarding claims 1 and 16, the drive integrated circuit (head drive circuit 130) is 
disposed adjacent to and in thermal contact with the piezoelectric element (Fig. 2 and col 1, lines 
52-54); and 

a temperature sensor (sensors 141-147, Fig. 4) associated with the drive integrated circuit 
for sensing a temperature of the drive integrated circuit (col. 8, lines 1-3); 

wherein the sensed temperature of the drive integrated circuit approximates a 
temperature of the piezoelectric element (it is obvious to Fukano's invention that the sensed 
temperature of the drive integrated circuit approximates the piezoelectric element since they are thermally 
coupled as shown in col. 1, lines 52-54 and col 8, lines 34-36) 

wherein the approximated temperature of the piezoelectric element approximates 
a temperature of the discharge liquid (it is obvious to Fukano's invention that the approximated 
temperature of the piezoelectric elements approximates the discharge liquid temperature since they are 
thermally coupled as shown in col 1, lines 52-54 and col. 5, lines 34-36); and 

droplets are discharged based on the approximated temperature of the discharge liquid 
(col 2, lines 52-59) 

At the time of invention, it would have been obvious to a person of ordinary skill in the 
art to utilize Fukano's temperature sensor into Kubo's invention. The motivation for doing so, 
as taught by Fukano, is to drive the print head based on the determined temperatures (col. 2, 
lines 55-58). 

Claims 4 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kubo (US 
6257688 Bl) as modified by Fukano (US 6547359 B2), as applied to claims 1 and 16 above, and 
further in view of Tajika (US 5861895). 
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Kubo as modified by Fukano teach all claimed limitations except for the following: 

Regarding claims 4 and 19, a cooling drive signal with a waveform shape as to cause 

droplets of maximum weight 

Tajika teaches the following: 

Regarding claims 4 and 19, a cooling drive signal with a waveform shape as to cause 

droplets of maximum weight (col 11, lines 33-35) 

At the time of invention, it would have been obvious to a person of ordinary skill in the 

art to utilize Tajika' s waveform to provide droplets of maximum weight into the invention of 

Kubo as modified by Fukano. The motivation for doing so, as taught by Tajika, is to minimize 

problems with temperature control (col. 11, lines 25-28) 

Claims 6 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kubo (US 
6257688 Bl) as modified by Fukano (US 6547359 B2), as applied to claims 1 and 16 above, and 
further in view of Nozawa (US 6499821 Bl). 

Kubo as modified by Fukano teach all claimed limitations except for the following: 

Regarding claims 6 and 21, if the number of discharges within a predetermined time 

performed in response to the normal drive signal exceeds a predetermined threshold number of 

times, then the droplets are discharged from the aperture by the cooling drive signal 

Nozawa teaches the following: 

Regarding claims 6 and 21, if the number of discharges within a predetermined time 

performed in response to the normal drive signal exceeds a predetermined threshold number of 

times, then the droplets are discharged from the aperture by the cooling drive signal (col. 8, lines 

1-12) 
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At the time of invention, it would have been obvious to a person of ordinary skill in the 
art to utilize Nozawa's threshold discharge count into the invention of Kubo as modified by 
Fukano. The motivation for doing so, as taught by Nozawa, is to avoid a "scorch" condition 
(col. 7, line 65 - col. 8, line 6). 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kubo (US 6257688 
Bl) as modified by Fukano (US 6547359 B2), as applied to claim 1 above, and further in view of 
Mikami (US 4633269). 

Kubo as modified by Fukano teach all claimed limitations except for the following: 

Regarding claim 7, the cooling discharge by the cooling drive signal is carried out 

between normal discharges of droplets by the normal drive signal 

Mikami teaches the following: 

"regarding claim 7, the cooling discharge by the cooling drive signal is carried out 

between normal discharges of droplets by the normal drive signal (col 5, lines 40-46) 

At the time of invention, it would have been obvious to a person of ordinary skill in the 

art to utilize Mikami's alternating discharges into the invention of Kubo as modified by Fukano. 

The motivation for doing so, as taught by Mikami, is to control the temperature (col 5, lines 36- 

38). 

Claims 9, 11-13, 24, and 26-28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kubo (US 6257688 Bl) as modified by Fukano (US 6547359 B2), as applied to claims 1 and 
16 above, and further in view of Usui et al. (US 6981761). 

Kubo as modified by Fukano teach all claimed limitations except for the following: 
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"regarding claims 9 and 24, the discharging liquid is an electrically conductive material 
for forming a wiring pattern 

"regarding claims 11 and 26, the discharge liquid is a resin for forming a color layer of a 
color filter 

"regarding claims 12 and 27, the discharge liquid is an electro-optic material 

"regarding claims 13 and 28, the electro-optic material is a fluorescent organic 
compound exhibiting electroluminescence 
Usui et al. teaches the following: 

"regarding claims 9 and 24, the discharging liquid is an electrically conductive material 
for forming a wiring pattern (col 27, lines 13-15) 

"regarding claims 11 and 26, the discharging liquid is a resin for forming a color layer of 
a color filter (col. 25, lines 28-31) 

"regarding claims 12 and 27, the discharge liquid is an electro-optic material (col 27, 
lines 35-40) 

"regarding claims 13 and 28, the electro-optic material is a fluorescent organic 
compound exhibiting electroluminescence (col. 27, lines 27-30) 

At the time of invention, it would have been obvious to a person of ordinary skill in the 
art to discharge an electro-optic material from the invention of Kubo as modified by Fukano. 
The motivation for doing so, as taught by Usui et al., is to enable the manufacture of EL display 
devices (col 27, lines 24-27). 
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Claims 10 and 25 are rejected under 35 U.S.C 103(a) as being unpatentable over Kubo 
(US 6257688 Bl) as modified by Fukano (US 6547359 B2), as applied to claims 1 and 16 above, 
and further in view of Shinoura (US 6714173 B2). 

Kubo as modified by Fukano teach all claimed limitations except for the following: 

Regarding claims 10 and 25, the discharge liquid is a transparent resin for forming a 
microlens 

Shinoura teaches the following: 

Regarding claims 10 and 25, the discharge liquid is a transparent resin for forming a 
microlens (col 9, lines 40-43) 

At the time of invention, it would have been obvious to a person of ordinary skill in the 
art to discharge a transparent resin from the invention of Kubo as modified by Fukano. The 
motivation for doing so, as taught by Shinoura, is to produce lenses (col. 9, lines 22-25). 

Claims 31 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kubo 
(US 6257688 Bl) as modified by Fukano (US 6547359 B2), as applied to claims 1 and 16 above, 
and further in view of Ishizaki (US 6454377 Bl). 

Kubo as modified by Fukano teach all claimed limitations except for the following: 

Regarding claims 31 and 32, the temperature of the discharge liquid is determined by 

detecting a temperature of the piezoelectric element 

Ishizaki teaches the following: 

"regarding claims 31 and 32, the temperature of the discharge liquid is determined by 

detecting a temperature of the piezoelectric element (col 16, lines 32-40) 
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At the time of invention, it would have been obvious to a person of ordinary skill in the 
art to modify the position of Kubo's temperature sensor to measure the temperature of the 
discharge liquid instead of the ambient temperature. The motivation for doing so, as taught by 
Ishizaki, is so that ink droplets may be ejected in a stable manor irrespective of the changes in 
ink due to temperature (col. 16, lines 40 A3). 



Response to Arguments 

Applicant's arguments with respect to claims 1-32 have been considered but are moot in 
view of the new ground(s) of rejection. 

However, please see new rejection Kubo (US 6257688 Bl) in view of Fukano (US 6547359 
B2). Kubo as modified by Fukano discloses a drive integrated circuit disposed adjacent to and 
in thermal contact with the piezoelectric element and a temperature sensor associated with the 
drive integrated circuit for sensing a temperature of the drive integrated circuit. 
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Communication with the USPTO 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shelby Fidler whose telephone number is (571) 272-8455. The 
examiner can normally be reached on MWF 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Meier can be reached on (571) 272-2149. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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